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Abstract
Plastics are an essential part of most Fast Moving Consumer Goods’ (FMCG) packaging; however, plastics could pose a significant threat to 
environment.  As FMCG packages are characterized by short life spans and high turnover rates, FMCG packaging is contributing to enormous 
amount of plastic pollution. On the other hand, companies attempt to differentiate their FMCG packaging through value creation from 
consumer experience and product quality. The paper presents the development of a supporting tool for design engineer to evaluate the design 
with the balance of environmental impact, material cost and value creation of the FMCG packaging.  A simplified version of pairwise 
comparison is proposed to evaluate different packaging designs.  A case study is presented to illustrate the proposed methodology.
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1. Introduction
In the Fast Moving Consumer Goods (FMCG) industry, 
packaging as a design medium has a vast global reach that 
touches billions of customers every day throughout the world. 
The packaging industry has evolved from merely containing 
products into communicating a powerful brand image. With 
increasing competition in the FMCG industry, there is high 
motivation among engineers to create innovative packaging 
designs to differentiate products to establish the brand name. 
At several instances, new packaging designs have also created 
entirely new product lines. Coca Cola, for instance, 
recognizes that a strong focus on R&D in its bottling design is 
the prime reason for it becoming the world-famous brand it is 
today [1]. In the fragrances industry, “roll-ons” were the first 
to be invented, modeling on the mechanism of a ball point 
pen.  However, it was later packaged differently in Aerosol 
sprays to allow easy usage as compared to the roll-ons, and it 
has gone on to become a multi-billion dollar industry today. 
Packaging innovations can also instantly enhance 
marketability of a product, by giving consumers extra utility 
and comfort. It has the capability to enhance the consumer 
experience as a whole. For example, providing instant 
microwavable packages can change the entire product image 
for a packaged food company. As such, packaging can prove 
to be the game changer for FMCG industry. For companies, 
major R&D efforts have been focused on creating innovative, 
out-of-box packages to maintain a lead among its competitors.
Packaging is important for value creation; however, it also has 
detrimental effects on the environment. FMCG packaging is 
characterized by high turnover rates and high wastage. For 
example, shampoo bottles and soap wrappers are discarded at 
will by the average users. As such, packaging has enormous 
impact on the environment, and engineers need to develop an 
approach to achieve a balance in minimizing environment 
impact and creating designs that are attractive to customers.
Plastics make up the major part of a FMCG packaging today,
and they are Non-Biodegradable. Ranging from shampoo 
bottles, soap wrappers to deodorant sprays, all FMCG 
packaging consume Plastic. Most FMCG manufacturers 
choose plastics because their structures can be chemically 
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manipulated to a variety of strengths and shapes to obtain 
higher molecular weight. Business wise, using plastics make 
absolute sense, due to its cost effective nature, and 
adaptability into different shapes. However, plastics are the 
major components of solid waste pollution in the world today. 
Producing plastics create a major burden on critical natural 
resources. By an estimate, about 8% of the world’s total oil 
production goes into producing plastic. Especially the FMCG 
industry is characterized by products that are sold and used 
quickly with packages being disposed instantaneously after 
usage; it creates a lot of plastic pollution.
As such, there is a lot of responsibility on the hands of design 
engineers to come up with sustainable packaging designs. 
Renee et al [2] presented the dilemma designers face when 
deciding between value creation and eco burden. They used
eco-costs as an indicator of the eco burden by plastics. Thus, 
there is a need for a supporting tool to help engineers to create 
effective and sustainable packaging designs. The objective of 
this paper is to develop a tool that could enable design 
engineers to compare packaging designs quantitatively in 
terms of ‘effective’ and ‘sustainable’. 
2. Green Materials for FMCG packaging
There has been a lot of interest on the topic of Sustainable 
packaging ever since global climatic changes sent out warning 
signs to manufacturing industries. The European Organization 
for Packaging and the Environment (EUROPEN) published a 
public report [3] analyzed the packaging trends for FMCG in 
selected European Countries. The results of this paper 
identified that there are six plastic resins that account for 
nearly all FMCG packaging: High Density Poly Ethylene 
(HDPE), Low Density Poly Ethylene (LDPE), Polyethylene 
Terephthalate (PET), Polystyrene, Polypropylene, and PVC. 
Out of these six plastic resins, HDPE and PET account for 
nearly 90% of entire plastics used in terms of Metric Tonnes.
2.1 Conventional Plastics
HDPE is a highly cost-effective material as it has wide-
ranging design potential and processing flexibility. It is also 
stiff, strong, and resistant to chemicals and moisture. These 
make it a suitable choice for FMCG like shampoo bottles, 
soap wrappers, cosmetic containers, etc. They assist in 
effective usage of these goods and also to improve shelf life 
[4]. PET, on other hand, is a very versatile plastic. In FMCG, 
it accounts for beverage, food and other liquid packaging. It is 
clear, tough and resistant to heat. These properties make it a 
common choice for sports drinks bottles, ketchup bottles, etc. 
LDPE bottles are squeezable and resistant to moisture. As 
such, they are used for bottling viscous liquids such as Honey 
and Mustard bottles in FMCG industry. PP (Poly Propylene) 
is a material that is resistant to heat, chemicals and grease. It 
is very versatile in terms of shapes and also acts as a good 
barrier to moisture. Usual FMCG that uses PP packaging are 
yoghurt tubs and margarine covers. PVC also provides rich 
barrier from moisture. It is also resistant to grease, oil and 
other chemicals. It is usually used for clear and rigid food 
packaging. In terms of metric tonnes of plastic resins used, 
Polystyrene amounts to very little percentage of overall 
amount of plastic resins used in FMCG packaging. As such, 
polystyrene is not considered in the proposed tool. The focus 
would largely be on the other five conventional plastic.
2.2 Bio Plastics
The high amount of plastic pollution caused by conventional 
plastics has triggered numerous research initiatives in the field 
of Bio plastics. One of the most successful inventions in this 
field has been the introduction of Bio-based HDPE, and they 
are the most used form of bio plastics in the FMCG industry 
today.  To counter the wastage created by conventional HDPE 
in FMCG, newer methods of obtaining HDPE from natural 
sources have been introduced. Rosentrater et al [5]
investigated the manufacturing of bio-based plastic products.
Green HDPE has the same characteristics and properties as 
polyethylene made from fossil resources - it enjoys the same 
versatility in terms of applications. But the key difference is 
Green HDPE uses 70% less fossil fuel and has over 170% less 
greenhouse gas emissions per ton compared to petroleum-
based plastics. All Green HDPE can theoretically be recycled. 
Recycling 1 tonne of green plastic bottles can save up to 1.5 
tonnes of CO2 [6]. As such, bio-based HDPE is a viable 
replacement to conventional HDPE for FMCG packaging. 
A “Green Material” alone would not deem a packaging as 
attractive, cost effective and sustainable. The packaging 
design should not only be able to be renewable, but it should 
also be able to fulfil its functional requirements, preserve its 
aesthetic appeal and cost effective manufacturing. All of these 
factors need to be considered in the proposed supporting tool.
3. Eco-Cost
Eco-Cost is a measure to express the amount of environmental 
burden of creating a product. It is the cost that should be 
intrinsically added to the production cost, as a penalty for 
efforts needed to reduce the environmental pollution and 
materials depletion. For example, for each 1000 Kg of CO2
emission, one should invest $135 in CO2 reduction systems. 
That is, to produce 1 Kg of HDPE, the eco cost of producing 
HDPE that emits CO2 is said to be $0.135[7].
With increasing awareness about environmental, eco-cost of a 
product are becoming increasingly relevant in package 
designing. Companies of the future must secure a “Green” 
image in the eyes of consumers to be successful. The 
environmental damage created during product making and the 
costs incurred due to it are expected to be internalized by the 
company responsible for it. Governments are also taking 
proactive measures to monitor and penalize companies that 
are polluting in nature by means of taxations, regulations and 
introducing tradable emission rights. As a result, companies 
should take up a proactive approach in having low eco-costs 
in product making. This is also a must in providing a product 
with a competitive edge in the future.
In terms of Eco-costs per Kg of material used, bio plastics are 
the lowest as shown in Table 1. They are the cleanest form of 
plastics available yet. FMCG packaging using PET has the 
highest burden on the environment. In the proposed tool, the 
total eco-cost is expressed in Euro. Further, eco-burden due to 
manufacturing processes should be considered. 
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Table 1. Eco Costs of Plastics / Kg
Plastic Materials for FMCG 
Packaging
Eco Costs $/ Kg
HDPE 1.026
LDPE 1.058
PET 1.070
PP 1.028
PVC 0.651
Bio-plastics 0.426
4. Value Creation
There is increasing propensity to develop packaging that are 
user friendly and enhances the consumer experience. In such a 
pursuit, invariably more materials are used which in turn 
increases the eco-cost. In this section, packaging designs are 
weighted on the value they create as perceived by consumers.
Ten factors are considered and each factor is given a rating 
from “1” to “5” based on discretion of designers.
4.1 Reusability of Packaging
In some instances, FMCG packaging can be designed such 
that consumers can take advantage of the package for other 
purposes as well. This gives customers additional incentives
to buy the product. For example, Tide introduced a plastic 
bucket packaging for its detergents as Option B shown in 
Figure 1. This Bucket can be used around the household for 
other purposes once the detergent powder is fully used. 
Option B should be rated higher than Option A.
A – Tide Plus detergent with a 
disposable packaging.
B – Tide Plus detergent in a 
plastic bucket.
Figure 1 Reusability for Tide detergent packaging 
4.2 Ease of Opening
Ease of opening the package is an important criterion in 
creating an enhanced customer experience. On many 
occasions, we would have come across packages that are 
frustratingly difficult to open before consumption. Packaging 
designs that serves to overcome this problem are rated highly. 
A – Axe deodorant with the 
traditional cap mechanism
B – Axe deodorant bottle with a 
twist and turn cap mechanism 
that is much easier to use.
Figure 2 Ease of opening for Axe deodorant packaging
4.3 Ease of Storage
FMCG packages must also offer consumers ease of storage. 
Especially when the packaged material is not for one-off use, 
the packaging design must be one that consumers can easily 
store it for later use. Take for example in Fig. 3, the regular 
design of Option A does not allow users to store the waffles 
after use. However, Option B is a stand up pouch with a press 
lock mechanism at the top. Consumers can press the top of the 
pouch and store it till next use. 
A – Regular Wrapper B – Press lock Wrapper
Figure 3 Ease of storage for biscuit wrapper packaging
4.4 Ergonomic design – Comforting to hold
For a good customer experience, packages have to be 
designed such that it is comfortable to hold the product. As 
the razor example in Fig. 4, Option B aims to enhance the 
user experience by virtue of its ergonomic design.
A – Regular razor B – Razor with easy-to-grip 
contours.
Figure 4 Ergonomic designs for comforting to hold 
4.5 Ease of use
New packaging designs created also need to be appropriate 
for ease of use. Fig. 5 show ketchup packaging with two 
options: the squeezable plastic bottle has higher rating than 
the regular glass bottle. If the package contains low viscous 
items like ketchup or honey, it makes sense to create bottles 
that would be squeezable. Earlier Heinz ketchup used to be 
packaged in a glass bottle. Now it is an ergonomically 
designed plastic bottle that is squeezable. In the example 
shown above, the squeezable plastic bottle is rated highly on 
the designers’ tool kit than the conventional glass bottle.
A – Regular Ketchup Bottle. B – Squeezable ketchup bottle 
Figure 5 Ease of use packaging with two options
4.6 Logistical Convenience
FMCG packages must also be designed in a way it caters the 
needs for logistic, such as transporting of finished goods. 
Packages must be easily packable into cartons. For instance, 
Package B is harder to pack and distribute even though it 
provides additional convenience to user with the spray model 
as shown in Fig. 6. There is a lot of space wastage in a carton 
due to its unconventional shape. Option A is rated higher than 
Option B for logistical convenience. 
A – Regular bottled B – Spray Type
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Figure 6 Packaging for logistic convenience
4.7 Stands out on the Shelf
FMCG companies are competing with many brands offering 
similar content in a market. The aesthetic appeal of a product 
in a market shelf becomes extremely important in swaying 
consumer minds into purchasing. For instance, Option B is a 
flashy design that is stand out on the shelf in a supermarket as 
shown in Fig. 7. Option A is a usual bottle design.
A – Regular Juice Bottles B – Juice bottles that stand out 
Figure 7. Packaging for stand out on the shelf
4.8 Attractiveness
This criterion is closely linked to being distinctive on the 
shelf. However, in certain occasions, a flashy packaging 
design alone is not enough to sway customers to purchase 
goods. Thus, it is important to consider an “attractiveness” 
criterion in the tool. Designers would rate attractiveness that 
includes innovativeness or visual appeal. Option B, in the 
example shown in Fig. 8, is rated highly under this criterion.
A – Regular banana juice 
package
B – Attractive and innovative 
banana juice package
Figure 8. Packaging for attractiveness with two options
4.9 Appealing to Target Consumer
In certain design considerations, communicating a brand 
image becomes absolutely necessary to keep in line with the 
company objectives. It also communicates a marketing 
message to the target segment. As an example in Fig. 9,
Option B is considered as more in line with the company’s 
aim of appealing to elegant ladies, who are their primary 
target audience. While it takes more manufacturing processes 
and hence more Eco costs into building a perfumery bottle 
that takes the shape of a lady’s shadow image, it pays off to 
the company in communicating a message that the fragrance
is suited for elegant ladies. Option A does not really serve the 
purpose of communicating a brand image.
A – Regular Perfumery bottle B – Givenchy Perfume bottle the 
shape of an elegant lady.
Figure 9. Packaging for appealing to target consumers
4.10 Brand Loyalty
Packaging designs that serve to instill a sense of brand loyalty 
to customers are always preferred. Such packaging designs 
allow for brand product extensions, and build a loyal 
customer base. It also helps identify different products made 
by the same company. Example of such packaging designs 
that capitalizes on the success of the brand and are designed in 
a similar manner can be found in Fig. 10.
Nivea company capitalized on the popularity of that Nivea cream and 
fixed the Dark Blue colour Trademark on all Nivea products.
Figure 10. Packaging for brand loyalty 
4.11 Rubric for Value Creation
One of the rubrics for value creation rating is presented in 
Table 2 as an example to summarize the rating from “1” to “5” 
for the effectiveness of FMGG packaging designs. The 
detailed of all rubrics could be found in [8].
Table 2. One Example of Rubric for Value Creation
Rating 5 4 3 2 1
Ease of 
Storage
Excellent 
protection 
from 
getting 
expired.
Minor 
changes to 
extend its 
excellent 
protection
in storage. 
Major 
changes to 
extend its 
excellent 
protection
in storage.
Market 
norm: can 
only be 
stored for 
a short 
time.
Cannot 
protect 
the
contents 
well for 
repeated 
use.
5. The proposed methodology
Based on the consideration of eco-cost and value creation in 
FMCG packaging design, the proposed methodology for the 
supporting tool of FMCG packaging design is described in 
this section. The tool includes the computation of eco-cost 
rating, material cost rating, and rating of design values created 
by the packaging design. A user has to enter amount of 
materials used and manufacturing processes employed to 
compute the Eco-burden created by the packaging design as 
well as the cost from the material used in the design. At the 
same time, the user rates the packaging designs in terms of 
design value creation with its aesthetic appeal and consumer 
perspectives. A simplified method based on pairwise 
comparison is used to compute the final rating of the 
packaging design from eco-cost rating, material cost rating, 
and rating of design values. Based the overall rating, the 
sustainable packaging design can be selected. Further, one 
could also see the computation of overall rating and identify 
the factors that affect the selection.
5.1 Computation of Eco-cost 
5.1.1 Eco-cost for plastic materials
To calculate the eco-cost from the amount of plastic material 
used, the proposed tool uses values from the open source 
database created by Delft University of Technology to 
compute Eco-cost/Kg for the major plastics used in FMCG. 
Table 3 lists examples of the eco-cost for some plastic 
materials from carbon footprint for each kg of the material.
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Table 3. Example of Eco costs for major plastic materials
Unit Plastic Material 
Eco-
cost 
(Euro) 
Carbon 
footprint (kg 
CO2 equiv.) 
Bio 
Plastics kg 
Idemat2012 starch-based 
thermoplastics (TPS) 0.434 2.013 
  kg Idemat2012 PE, recycled  0.190 0.944 
  kg Idemat2012 PET, recycled  0.210 1.055 
  kg Idemat2012 PP, recycled  0.241 1.218 
  kg Idemat2012 PS, recycled  0.251 1.275 
  kg Idemat2012 PVC, recycled  0.218 1.093 
HDPE kg Idemat2012 PE (HDPE) 1.059 1.929 
LDPE kg Idemat2012 PE (LDPE) 1.100 2.098 
PET kg Idemat2012 PET grade 1.112 2.893 
PP kg Idemat2012 PP 1.054 1.973 
PVC kg Idemat2012 PVC 0.702 2.006 
5.1.2 Eco-cost for manufacturing process
Similar method is used to calculate the eco burden created by 
manufacturing processes of different plastics. Eco-cost for 
manufacturing processes of plastic materials for each kg of 
the material can also be found from the open source database.
5.2 Material cost
Material cost is computed in Euro per kg from the website of 
[9] based on the price in November 2013.
5.3 Value Creation Rating
Based on the packaging designs, design ratings of the ten 
values creation as perceived by the consumers are used for 
value creation rating. Each of these value creation factors is 
given a rating from “1” to “5” based on discretion of 
designers as explained in Section 4 and the rubric in Table 2.
5.4 Simplified Pairwise Comparison 
Pairwise comparison generally refers to any process of 
comparing entities in pairs to judge which of each entity 
is preferred. Paired Comparison Analysis (PCA) helps to 
work out the relative importance of a number of options 
relative to one another. In this project, a simplified method 
based on pairwise comparison is presented. It works well to 
combine eco-cost, material cost, and design rating of value 
creation for the effectiveness of a package design in 
comparison with other proposed package designs. 
5.4.1 Value Creation- Pairwise Comparison
The rating of value creation of two packaging designs based 
on simplified pairwise comparison is expressed as follow.
Pairwise weightage for Design 1 
=
ୈୣୱ୧୥୬ ଵ ୖୟ୲୧୬୥
(ୈୣୱ୧୥୬ ଵ ୖୟ୲୧୬୥ାୈୣୱ୧୥୬ ଶ ୖୟ୲୧୬୥) x W1
Pairwise weightage for Design 2 
=
ୈୣୱ୧୥୬ ଶ ୖୟ୲୧୬୥
(ୈୣୱ୧୥୬ ଵ ୖୟ୲୧୬୥ାୈୣୱ୧୥୬ ଶ ୖୟ୲୧୬୥) x W1
W1 is the weighting factor and it indicates the relative 
importance or impact of each item in a group as compared to 
the other items in the group.  This can be explained in 
reference to the possible scenarios as listed in the example of 
Table 4 with the weighting factor, W1=5. If a scenario is given 
where Design B is rated at “5” for certain criterion, pairwise 
comparison allows us to take into consideration the 
effectiveness of Design A when pitted against Design B. If, in 
the scenario that Design A also scores a “5”, both PCA rating 
of the designs drop to “2.5”. If Design A scores a “3”, the 
value of PCA for Design B increases to “3.13” while the 
value of PCA for Design A drops to “1.88”. This indicates 
Design B is now valued more than Design A. If Design A is a 
very poor design with an absolute of rating of just “1”, the 
value of PCA for Design B is the maximum possible with a 
value of “4.17”. This shows that Design B is valued much 
more because Design A has a very poor rating. PCA is a 
simple yet powerful tool to make comparisons among
packaging designs.
Table 4. Example of pairwise comparison
5.4.2 Eco Rating – Pairwise Comparison 
In order to compare the eco-cost or eco burden created by the 
packaging alternatives, a simple method based on the concept 
of pairwise comparison is presented as follows.
Green Image Rating of Design 1
={1-[
୉ୡ୭ େ୭ୱ୲ୱ ୭୤ ୈୣୱ୧୥୬ ଵ
(୉ୡ୭ େ୭ୱ୲ୱ ୭୤ ୈୣୱ୧୥୬ ଵ ା ୉ୡ୭ େ୭ୱ୲ୱ ୭୤ ୈୣୱ୧୥୬ ଶ)]} x W2
Green Image Rating of Design 2
={1-[
୉ୡ୭ େ୭ୱ୲ୱ ୭୤ ୈୣୱ୧୥୬ ଶ
(୉ୡ୭ େ୭ୱ୲ୱ ୭୤ ୈୣୱ୧୥୬ ଵ ା ୉ୡ୭ େ୭ୱ୲ୱ ୭୤ ୈୣୱ୧୥୬ ଶ)]} x W2
W2 is the weighting factor for eco-cost. If one thinks eco-cost 
is rather important in the comparison for FMCG packaging 
designs, the weighting factor could be adjusted to a higher 
values. The benefit of using this method is to objectively 
deem which is a more sustainable design.
5.4.3 Material Cost Rating – Pairwise Comparison 
Using Pairwise comparison again, material cost rating is
computed for each design alternatives based on materials cost.
Material Cost of Design 1 
={1-[
୑ୟ୲ୣ୰୧ୟ୪ େ୭ୱ୲ ୭୤ ୈୣୱ୧୥୬ଵ
(୑ୟ୲ୣ୰୧ୟ୪ ୡ୭ୱ୲ ୭୤ ୈୣୱ୧୥୬ ଵ ା୑ୟ୲ୣ୰୧ୟ୪ ୡ୭ୱ୲ ୭୤ ୈୣୱ୧୥୬ ଶ )]} x W3
Material Cost of Design 2 
={1-[
୑ୟ୲ୣ୰୧ୟ୪ େ୭ୱ୲ ୭୤ ୈୣୱ୧୥୬ଶ
(୑ୟ୲ୣ୰୧ୟ୪ ୡ୭ୱ୲ ୭୤ ୈୣୱ୧୥୬ ଵ ା୑ୟ୲ୣ୰୧ୟ୪ ୡ୭ୱ୲ ୭୤ ୈୣୱ୧୥୬ ଶ )]} x W3
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W3 is the weighting factor for material cost. It could be 
adjusted according to the importance of the material cost. 
5.5 Implementation 
Based on the methodology illustrated above, the tool has been 
developed based on Microsoft Excel. With input of 
comparable packaging designs, the eco-cost rating, material 
cost rating, and value creation ratings could be computed. The 
step of comparing packaging designs is listed as follows. 
Step 1: Identify the product, the content size, and the retail price.
Step 2: Select materials for design alternatives. 
Æ Provide the weight (kg) of the material used.
Æ Indicate “0” or “1” for the corresponding process.
Step 3: Compute eco-cost and material cost
Step 4: Give ratings of ten value creations for design alternatives on 
the scale of “1” to “5”.
Step 5: Compute overall rating based on eco-cost rating, material 
cost rating, and design rating from all value creations. 
Step 6: Select the sustainable packaging design based the largest 
overall rating.
6. Case Study
In this case study, two Spa water bottle packaging designs as 
shown in Fig. 11 are to be compared from material cost, 
environment burden and design appealing to customers based 
on value creation.  Design 1 is the bottle with the basic bottle 
cap and Design 2 is the bottle equipped with the sport cap.
Both bottles are of the volume of 500 ml. The Basic Bottle 
weighs 15gm of PET. The sports cap has an additional 2gm of 
Polypropylene. Both are produced by injection molding. 
Fig. 11. Two spa water bottle packaging designs
For the weighting factors, we assume that the Eco rating is 
rather important as this could establish green image and 
increase the market share. The factor of eco rating is assumed
to be two times more critical than value creation as well as 
material cost. Since there are 10 value creation criteria, W1 
=2.5, W2=50 and W3=25 are used in this case study. The 
rating of value creation for both designs is shown in Table 5.
Using the tool based on Microsoft Excel, the pairwise
comparison results for value creation of both designs are also 
shown in Table 5. Furthermore, the results of Eco rating, 
material cost rating and value creation rating are computed in 
Microsoft Excel as shown in Table 6.  Based on the 
assumptions and comparisons in this case study, Design 1 has 
higher score than Design 2. The sport cap gives a higher result 
of value creation in this case study. However, with more 
material for the sport cap, Design 2 increases the eco-cost 
from both material and manufacturing processes and material 
cost. The weighting factor could be adjusted based on the 
needs of each company and market requirements.
Table 5. Rating of value creation and pairwise comparisons 
Value Creation Criteria Design 
1
Pairwise 
compare
Design 
2
Pairwise 
compare
Reusability 1 2.5 1 2.5
Ease of opening 2 1.4 5 3.6
Ease of storage 5 2.5 5 2.5
Comfortable to hold 2 2.5 2 2.5
Ease of use 5 2.2 4 2.8
Logistical convenience 5 2.5 5 2.5
Stands out on the Shelf 3 2.0 2 3.0
Attractiveness 5 1.4 2 3.6
Appeal to target consumer 3 2.9 4 2.1
Brand loyalty 3 2.0 2 3.0
Table 6. Computed Results for both Packaging Designs
Design 1 Design 2
Eco-cost (Euro) 0.012 0.015
Eco rating 27.77 22.24
Material cost (Euro) 0.0233 0.0285
Material cost rating 13.75 11.25
Value creation rating 10.95 14.05
Total rating 52.47 47.54
7. Conclusions
A supporting tool for Sustainable FMCG Packaging Designs 
is developed in this project to guide packaging designers into 
FMCG package design based on attractiveness to consumer, 
cost effective, and environmentally friendly. From the 
environmental aspect, eco-cost is computed based on carbon 
footprint from the materials and manufacturing processes 
used.  The tool also includes ten value creation ratings based 
on attractiveness to consumers that can influence consumers’ 
decision. A simplified version of pairwise comparison is 
proposed to evaluate different packaging designs with eco-
cost rating, material cost rating and value creation rating.  A 
case study is presented to illustrate the methodology. 
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